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Abstract: 
Background: This study measured thoughts about quitting smoking in relatives of 
patients with lung cancer and examined how caregiving status influences a family 
member's thoughts about quitting smoking, accounting for possible moderation by 
depression and psychological stress. 
Methods: Patients with lung cancer were identified from four participating sites from 
September 2004 to July 2006 and asked to identify family members who smoke. 
Consenting family members (n=496) completed a baseline telephone survey. Data 
analysis was completed in 2008. 
Results: The mean age of family members was 47, 85% were white, 59% were female, 
40% had less than college education, 67% were employed, 14% reported stress most of 
the time, 50% had high levels of depressive symptoms (CES-D score>= 10), and 71% 
had thought about quitting smoking since their relative was diagnosed with lung cancer. 
Thirty-six percent of family members identified themselves as a main caregiver for the 
patient. Caregivers reported more stress and depressive symptoms, and were more likely 
to have thought about quitting compared to non-caregivers (p<.05). Multivariate logistic 
regression showed that being a caregiver (OR=l.64 (95% CI 1.05-2.57)) was a significant 
predictor of thinking about quitting smoking, adjusting for age, sex, race, employment 
status, perceived stress, and depressive symptoms. 
Conclusion: Despite higher self-reported stress and depressive symptoms, caregivers 
were more likely than non-caregiving relatives to have thought about quitting smoking. 
Caregivers represent an accessible and highly motivated group of people at a critical time 
in their lives for a smoking cessation intervention. 
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Introduction: 
Available evidence suggests that many relatives of patients with lung cancer 
continue to smoke.1 A loved one's diagnosis of lung cancer should potentially represent 
a teachable moment for caregiver smoking cessation and accordingly, some relatives of 
patients with lung cancer have reported an immediate desire to quit smoking after 
learning of their loved one's diagnosis.2 However, the caregiver's unique stressors 
associated with the patient's diagnosis oflung cancer may inhibit motivation to quit 
smoking. 
Depression and psychological stress may account for the failure of many 
caregivers to stop smoking. Many caregivers of patients with cancer report high levels of 
depression and stress3-6 and depressed smokers report a lower rate of success at smoking 
cessation 7• 8 and a higher likelihood of relapse after quitting smoking. 8 It is not known 
how depression and stress associated with caregiving moderate a caregiver's thoughts 
about quitting smoking. 
We present data from a cross-sectional study of a population of smokers who are 
relatives of patients with lung cancer. We hypothesize that stress and depression may 
moderate thoughts about quitting smoking in care giving relatives of patients with lung 
cancer when compared to non-caregiving relatives. This relationship may be complicated 
in that a primary caregiver may have more thoughts about quitting after a relative's 
diagnosis of a smoking-related cancer. At the same time, the stress of caregiving and 
higher rates of depression associated with caregiving may decrease thoughts about 
quitting. 
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Methods 
Participants 
The study population is derived from baseline interview data collected from 
participants in a study of relatives of patients with lung cancer enrolled in a randomized 
smoking cessation intervention. Patients with lung cancer (all stages) were identified 
from patient intake systems from September 2004 to July 2006 at four participating sites: 
Duke University Medical Center's Thoracic Oncology Clinic, the Durham Veteran's 
Administration Hospital's Medical Thoracic Oncology Clinic, the University of North 
Carolina Multidisciplinary Thoracic Oncology Program, and the Thoracic Oncology 
program of the H. Lee Moffitt Cancer Center and Research Institute. This study received 
approval from the Institutional Review Boards at each of these participating sites. 
Eligible patients were sent an introductory letter signed by their oncologist that 
described the study and invited their participation. Patients who did not decline were 
called and asked to enumerate their relatives who smoke, including extended family and 
spouses. Patients were asked to give consent to contact these relatives. Relatives who 
smoke were then sent a letter also signed by the patient's oncologist to introduce the 
study. Relatives who did not call to decline participation were called and asked to 
complete the survey. Each relative who agreed to participate was enrolled in the study 
and completed an extensive telephone interview. 
Subjects were eligible as relatives of patients with lung cancer if they reported 
themselves as a spouse or intimate partner, sibling or spouse of a sibling, child or spouse 
of a child, grandchild or spouse of a grandchild, niece or nephew or spouse of a niece or 
nephew, or if they reported that the patient perceived them as family. Relatives were 
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excluded if they were under 18 years of age, had not smoked at least 100 cigarettes in 
their life, or had not smoked at least 7 cigarettes in the prior 7 days at the time of 
screening. In addition, relatives were excluded if they did not speak or read English, 
were not cognitively able to give consent to participate, or did not have access to a 
telephone. 
A total of 1,062 eligible patients with lung cancer were identified, of whom 516 
(49%) completed the survey. Among these 516 patients, 424 (82%) gave researchers 
permission to contact at least one family member. These 424 patients enumerated 1,370 
family members who smoked, and 496 (36%) of these family members enrolled in the 
smoking cessation program. 
Measures 
Relatives' demographic characteristics. Age, sex, race, education, employment 
status, and marital status were assessed in the baseline telephone interview. Race was 
categorized into black and other, with 96% of relatives in the other category identifying 
as white. Education was categorized into high school education or less, and education 
beyond high school. 
Outcome. The primary study outcome was the proportion of subjects with 
thoughts about quitting smoking. To assess this outcome, relatives were asked how much 
they had thought about quitting smoking since they found out about their loved one's 
diagnosis oflung cancer. This variable was scored with a 4-point Likert-like scale, with 
1 =not at all, 2=slightly, 3=somewhat, and 4=very much. Thoughts about quitting was 
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dichotomized as "thought about quitting," which represents the response "very much" 
and "not thought about quitting" for all other responses. 
Relationship factors. Caregiver status, the independent variable, was assessed in 
the telephone interview by asking the relative, "Do you consider yourself to be one of the 
main people caring for the patient on a day to day basis?" The relative's relationship to 
the patient with lung cancer was also assessed. Relatives were defined as immediate if 
they were a spouse, sibling, parent, or child of the patient with lung cancer. In addition, 
relatives were asked about the frequency of contact with the patient, including whether or 
not they lived with the patient. The quality of the relationship was assessed using a 3-
item closeness and 3-item conflict scale based on a factor analysis from the original I 0-
item closeness and conflict scale. 9 
Smoking factors. All relatives were confirmed as current smokers (having 
smoked at least 100 cigarettes in their lifetime and at least 7 cigarettes in the last 7 days). 
Smoking history, number of cigarettes smoked on a typical day, and quit attempt history 
were also assessed. Number of cigarettes per day was categorized as greater than or 
equal to 20 cigarettes per day, or less than 20 cigarettes per day. Number of previous quit 
attempts was dichotomized based on the median number quit attempts and categorized as 
greater than or equal to 3 previous quit attempts, or less than 3 previous quit attempts. 
Nicotine dependence was assessed by asking how long after waking the respondent waits 
before having their first cigarette. A cut-off score of less than 30 minutes to their first 
cigarette was used to denote high nicotine dependence. 10 
Distress factors. Stress was assessed with one item from the perceived stress 
scale that asked relatives how often they felt difficulties were piling up so high that they 
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could not overcome them.11 Depressive symptoms were measured using the short form 
of the Center for Epidemiologic Studies Depression Scale (CES-D) (Cronbach's a= 
0.84). This form of the CES-D is a 1 0-item scale that asks respondents to indicate how 
frequently they experienced depressive symptoms or feelings during the past week. This 
form has been validated in similar populations.12"14 Scores range from 0 to 30, with 
higher scores reflecting more depressive symptoms. A score of 10 or higher on the short 
form CES-D indicates high levels of depressive symptoms. 13 Relatives were also asked if 
they had a history of depression. 
Patient Factors. Stage of!ung cancer (I-IV) of the patient was assessed using 
medical record review. Late stage oflung cancer was defined as IIIb/IV. 
Statistical Analysis 
Initial descriptive analyses examined proportions for categorical variables and 
means for continuous and ordinal variables for the demographic characteristics of the 
study population. Associations among the independent variables (including caregiver 
status) were tested with the Student's T test, Pearson chi-square test, or Pearson's 
correlation, as appropriate. Interactions were tested of caregiver status with perceived 
stress and levels of depressive symptoms (CES-D score). Associations of thoughts about 
quitting with all predictors were tested in logistic regression models. Odds ratios and 
95% confidence intervals were calculated. All analyses were conducted in 2008 using 
SAS version 9 .1. 
Results 
6 
Tracy Rose- Master's Paper 
The mean age of family members was 47 years, 85% were white, 12% were 
black, 59% were female, 40% had less than a college education, 67% were employed, 
and 71% were married or living as married. Fourteen percent reported stress most of the 
time, 46% had a history of depression, and 50% of the relatives had a CES-D score 
greater than 10. Sixty-one percent of family members had a relative with late stage lung 
cancer (Stage IIlb/IV). 178 family members (36%) identified themselves as a main 
caregiver for their relative with lung cancer. 71% of all relatives had thought about 
quitting smoking since their family member was diagnosed with lung cancer. 
Black relatives were more likely than non-black relatives to be caregivers 
(p<0.05), and unemployed relatives were more likely than employed relatives to be 
caregivers (p<0.05). Females were also more likely to be caregivers than males, and 
relatives with an education level of high school or less were more likely to be caregivers 
than those with an education level of more than high school, although these differences 
were not statistically significant Relatives with high levels of stress were more likely to 
be caregivers (p<0.01) than those without high levels of stress. 1n addition, the mean 
CES-D score of caregivers (mean 11.6, standard deviation 7 .0) was significantly higher 
than the mean CES-D score of non-caregivers (mean 10.0, standard deviation 6.8) 
(p=0.01 ). Relatives with high levels of closeness with the patient were more likely to be 
caregivers than those with lower levels of closeness (p<0.01). There was not a 
statistically significant difference by caregiver status in level of conflict, nicotine 
dependence based on time to first cigarette, number of cigarettes smoked per day, and 
mean number of previous quit attempts. 
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On bivariate analysis, more caregivers than non-caregivers had high levels of 
thoughts about quitting (p<O.Ol ), with 79% of caregivers and 67% of non-caregivers 
reporting thoughts about quitting after their loved one's diagnosis. More females than 
males had high levels of thoughts about quitting (p<O.Ol) and more relatives who were 
unemployed had high levels of thoughts about quitting than those who were employed, 
although this difference was not statistically significant. In addition, more relatives who 
reported high levels of perceived stress had high levels of thoughts about quitting than 
those who did not report high levels of perceived stress (p<0.05). Relatives with higher 
CES-D scores were more likely to have high levels of thoughts about quitting than those 
with lower scores (p<0.05). There was no significant interaction between caregiver status 
and perceived stress and caregiver status and levels of depressive symptoms (CES-D 
score) on thoughts about quitting. 
Multivariable logistic regression showed that caregivers had more thoughts about 
quitting than non-caregivers, with an unadjusted odds ratio of 1.84 (95% CI 1.20 to 2.83). 
After adjusting for age, sex, race, employment status, perceived stress, and depressive 
symptoms, the association of caregiver status and thoughts about quitting remained 
significant with an odds ratio of 1.64 (95% CI 1.05 to 2.57). Sex was the only other 
significant variable in the model, with women having more thoughts about quitting than 
men with an odds ratio of 1.58 (95% CI 1.05 to 2.36). 
Discussion 
This observational study of caregiving relatives of patients with lung cancer 
showed that, compared to non-caregiving relatives, caregivers were more likely to have 
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thought about quitting since the diagnosis. At the same time, caregivers showed higher 
rates of stress and depressive symptoms, suggesting that the act of care giving is 
associated with the mental and emotional health of these relatives. Even after adjusting 
for the effects of the stress and depressive symptoms associated with caregiving for a 
relative with lung cancer, however, caregiving relatives still were more likely than non-
caregiving relatives to have thought about quitting since their relative's diagnosis. 
Interestingly, caregivers did not smoke a significantly lower number of cigarettes 
per day, or have a significantly less nicotine dependence. This suggests that despite more 
thoughts about quitting, caregivers so far have not been more successful in reducing their 
dependence on cigarettes. In addition, a higher level of perceived stress was associated 
with more thoughts about quitting, possibly suggesting that thinking about quitting 
contributes to increased stress among relatives of patients with lung cancer. 
It is notable that the overall study population in our study represents a 
substantially depressed cohort. Approximately half of the relatives has CES-D scores 
greater than or equal to 10, which has been used as a cutoff for clinically significant 
depressive symptoms.13 The study population also represents a very motivated group of 
people. All participants were willing to enroll in a smoking cessation study and over 
70% of all relatives have thought very much about quitting. These results imply that 
relatives of patients with lung cancer who smoke should be screened for depression, and 
could benefit from smoking cessation interventions. Caregivers, being on average more 
depressed and having more thoughts about quitting, could benefit from these 
interventions even more. 
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Our findings are generally in agreement with previous studies. Similar to our 
results, McBride et a!. found that 79% of relatives of patients with lung cancer who 
smoked reported that the diagnosis increased their desire to quit. 1 They found that this 
relationship was complicated by factors such as depressive symptoms and worry, and that 
patients with these symptoms were more likely to report that the patients' diagnosis 
increased their intentions to quit. They did not account for caregiving status in their 
study, and caregiving could potentially explain the relationship they found between 
depression, worry, and increased motivation to quit. In our study, we found that levels of 
perceived stress and depressive symptoms can explain some of the association between 
caregiving and thoughts about quitting, but that the association persists despite 
controlling for these factors. Another study by Ng et a!. found that an increased level of 
perceived stress was associated with lower confidence to quit smoking among working 
adults; although plans to quit smoking were not associated with stress levels. 15 
In a study by Goksel et a!., 89% of relatives of patients with smoking-related 
illnesses thought that they needed help to quit smoking. 16 Only 7.2% of relatives were 
able to quit smoking since they found out about their relative's disease (average length of 
time since diagnosis was not reported), despite a high rate (87%) of planning to quit 
smoking. This study, like our study, showed that motivation to quit smoking among 
relatives of patients with smoking-related diseases is high, and that targeted interventions 
to aid smoking cessation may be very important in this population. 
Knowledge about the characteristics of caregivers of patients with lung cancer can 
provide clinicians with information to develop strategies of directed smoking cessation 
intervention. If caregivers can be targeted as a group that is highly motivated to quit 
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smoking, this could advance public health tactics for smoking cessation and take 
advantage of an influential moment in the lives of caregivers. Thoughts about quitting 
smoking have the potential to be successfully translated into smoking cessation, and the 
public health reach of reducing the incidence oflung cancer is substantial. However, 
some studies suggest that high motivation is not necessarily associated with higher quit 
rates, and smoking cessation rates overall are low even in highly motivated 
l . 17 18 Th c l" . . b th ful . popu at10ns. · eretore, c mtctans must remem er. at unsuccess qmt attempts 
and relapses are likely even among caregivers of patients with lung cancer, and focused, 
supported interventions may be even more important for this population. 
Caregivers represent an easy population to target for smoking cessation 
counseling, as most patients with lung cancer routinely receive medical care and many 
times are accompanied by their caregivers. However, as we found in this study, 
caregivers also are a population prone to depressive symptoms, and may therefore have 
difficulty with sustained smoking cessation. Depressed individuals tend to relapse more 
quickly than non-depressed individuals after quit attempts. 19 Therefore, it may be 
beneficial to screen and monitor caregivers for depression and this technique could be 
incorporated as part of an intervention for smoking cessation. Clinicians should consider 
evaluating for depression and stress in relatives who may have difficulty adjusting to 
their role as caregivers and to the patient's poor health status. 
Further research is needed to elucidate the relationship between thoughts about 
quitting smoking and subsequent success in quitting in the caregiver population. In 
addition, studies should focus on the most appropriate and effective mechanisms for 
smoking cessation intervention in highly motivated populations, including caregivers. 
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The effects of stress and depression on the effectiveness of interventions in this 
population also merits further review, especially since our study found that levels of 
perceived stress and depressive symptoms are substantially higher in the caregiver 
population. 
A major limitation in this study is its cross-sectional design, which does not allow 
us to infer causality or to determine changes in caregiver thoughts about quitting smoking 
over time. However, the same patients will be followed longitudinally in another study, 
allowing further clarification of influences on smoking behavior. In addition, since the 
study population represents a group of people willing to participate in a smoking 
cessation intervention, our analysismay not be generalizable to all caregivers and 
relatives of patients with lung cancer. Our population likely represents a more motivated 
group than would be expected in the general population. In addition, some studies have 
suggested that people who enroll in smoking cessation interventions tend to have higher 
levels of stress and depression than those who do not.20• 21 
Care giving relatives of patients with lung cancer have more thoughts about 
quitting smoking than other relatives of these patients, suggesting that care giving itself 
plays a motivational role despite the stress associated with caring for a loved one. 
Caregivers also have high rates of depressive symptoms, which may need to be addressed 
prior to behavioral interventions. Nevertheless, caregivers are at a potentially teachable 
moment for smoking cessation counseling, and should be a targeted population for 
interventions. 
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Figures/Tables 
Table 1. Thoughts About Quitting According to Relatives' Characteristics (n = 496) 
Characteristics 
Demographics 
Age 
>50 
18-49 
Sex 
Female 
Male 
Race 
Black 
Other 
Education 
High school or less 
More than high school 
Employment 
Not employed 
Employed 
Marital Status 
Married or living as married 
Not married 
Relationship factors 
Caregiver Status 
Caregiver 
Not a caregiver 
Relationship to patient 
Immediate family 
Not immediate family 
Lives with patient 
Lives with patient 
Does not live with patient 
Frequency of contact 
Calls patient at least weekly 
Doesn't call patient at least weekly 
Patient factors 
Stage of lung cancer 
Late Stage (lllb-IV) 
Early Stage (1-llla) 
Smoking factors 
Time to first cigarette 
>= 30 minutes 
< 30 minutes 
Cigarettes per day 
< 20 cigarettes 
>= 20 cigarettes 
Number of previous quit attempts 
>= 3 quit attempts 
< 3 quit attempts 
% Thinkinq About Ouittinq 
72 
70 
76 
65 
75 
71 
71 
71 
77 
68 
72 
69 
79 
67 
74 
69 
73 
71 
73 
65 
71 
71 
76 
69 
75 
68 
75 
66 
_!)_value" 
0.21 
0.008 
0.53 
0.98 
0.06 
0.49 
0.005 
0.23 
0.64 
0.11 
0.89 
0.17 
0.06 
0.04 
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Distress factors 
Perceived stress 
Stressed most of the time 
Not stressed most of the time 
History of depression 
History of depression 
No history of depression 
Depressive symptoms 
CES-Db score >= 1 0 
CES-Db score < 1 0 
a p values for Pearson chi-square test 
"Abbreviation: CESD, Center for Epidemioloqic Studies Depression Scale 
Pearson's Correlations between the main study variables 
Depressive 
Lives symptoms 
81 
69 
71 
71 
75 
67 
0.04 
0.84 
0.04 
Caregiver with (CES-Da History of Perceived Closeness Conflict 
Variable status Patient score} depression stress scale scale 
Caregiver status --- --- --- --- --- --- ---
Lives with patient 0.52* --- --- --- --- --- ---
Depressive symptoms 
(CES-D score) 0.11* 0.08 --- -- --- --- ---
History of depression 0.12* 0.13* 0.53* --- --- --- ---
Perceived stress 0.16* 0.14* 0.44* 0.36* --- --- ---
Closeness scale 0.30* 0.11* 0.003 0.02 0.01 --- ---
Conflict scale 0.02 0.08 0.19* 0.20* 0.15* -0.46* ---
a Abbreviation: CESD, Center for Epidemiologic Studies Depression Scale 
•p<0.05 
Table 3. Unadjusted and adjusted associations between caregiving and thoughts about 
quitting 
High levels of thoughts about_quitting since diagnosis 
Unadjusted OR (95%CI) Adjusteda OR (95%CI) 
Caregiving 
Yes 1.84 (1.20- 2.83) 1.64 (1.05- 2.57) 
No 1.00 (Referent) 1.00 (Referent) 
a Data adjusted for age, sex race, employment status, perceived stress, and depressive symptoms 
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Addendum to Introduction 
The Burden of Lung Cancer (addendum to page 2) 
Lung cancer represents the leading cause of cancer deaths in the United States, 
with over 160,000 people dying every year22 Overall, lung cancer carries a large burden 
of suffering, both in the US and abroad, and is a disease with an extremely high mortality 
rate. Patients with lung cancer face a difficult course, and many relatives of patients with 
lung cancer bear direct witness to the challenges ofliving with, and likely dying from, 
lung cancer. 
Much of the data on incidence and prevalence of lung cancer in the United States 
come from the Surveillance Epidemiology and End Results (SEER) lung cancer data23 
Since the SEER lung cancer data come from registries in 9 different areas within the US, 
this registry is the most comprehensive estimate of lung cancer rates. However, the 
SEER registry only represents 9 areas and may not be representative of the entire US 
population. The SEER population tends to be urban and may not represent the areas of 
highest smoking prevalence. However, the SEER registry does include all races and 
ethnicities and can be considered a reliable source for long-term incidence analyses of 
lung cancer. 
The SEER data state that the incidence oflung and bronchus cancer was 61 per 
100,000 persons from 1998-2002.23 The incidence was 77.8 per 100,000 for men and 
48.9 per I 00,000 for women over the same time period. The annual incidence for men 
decreased by 2.2 per 100,000 persons from 1998-2002, but the annual incidence for 
women decreased by only 0.2 per 100,000 persons from 1998-2002. Although the annual 
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incidence oflung cancer is decreasing, lung cancer remains a relatively common and 
large preventable disease. 
It was estimated in 2002 that 0.087% of people in the US currently live with lung 
cancer in the United States.Z3 This number is an estimate based on SEER cancer 
prevalence proportions from their registries in 2002, as well as US Census Bureau 
population estimates in January, 2002. People living with lung cancer often require an 
increase in level of care, and many spouses and other family members become caregivers 
for their loved ones with lung cancer. 
In addition to having a persistently high incidence rate, lung cancer also has a 
high mortality rate. The 5-year period survival rate for lung cancer (all stages) was 
15.7% between 1995 and 2001.23 Although this rate is more favorable than it used to be, 
it still describes a highly fatal disease. Stage at diagnosis predicts survival most closely, 
but risk factors for decreased survival include male sex, age, and African American 
race23 
Smoking and its Associated Risks (addendum to page 2) 
The Centers for Disease Control and Prevention (CDC) estimate that 
approximately 20.8% of all adults (45.3 million people) in the United States smoke 
cigarettes.24 The prevalence of cigarette smoking varies widely among population 
subgroups. A 2006 study sought to define these subgroups and outline which populations 
in the United States had the highest rates of smoking.24 The study used a NHIS adult 
core questionnaire that was produced through a nationally representative survey of over 
24,000 people age 18 and up with a 71% response rate. In the questionnaire, ever 
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smoking was clearly defined as ever having 100 cigarettes in one's lifetime. Current 
smokers had 100 cigarettes in their lifetime and smoked daily, while former smokers had 
100 cigarettes in their lifetime but did not currently smoke. With a relatively large 
sample size and response rate, as well as nationally representative demographics and 
easily-definable questions, this survey was externally valid for the U.S. population. 
Based on this questionnaire, the prevalence of smoking was higher for men than 
women (23.9% to 18.0%). Among ethnic groups, prevalence was highest for American 
Indians (32.4%), followed by African-Americans (23.0%), whites (21.9%), Hispanics 
(15.2%), and Asians (10.4%). Prevalence also varied by education level, with the highest 
prevalence seen in adults who had earned aGED diploma (46.0%) and those that had 
between 9 and 11 years of education (35.4%), compared to a much lower prevalence for 
adults with an undergraduate college degree (9.6%) or a graduate college degree (6.6%). 
Finally, prevalence of cigarette smoking was higher for adults who lived below the 
poverty level (30.6%) than those who lived above the poverty level (20.4%). 
During the 1950's, the association between cigarette smoking and lung cancer 
became apparent in the United States and Britain25 In 1964, after an extensive literature 
review on the health risks of smoking, the US Surgeon General made a landmark 
pronouncement that cigarette smoking was responsible for a 70 percent increase in the 
mortality rate of smokers over non-smokers.26 Although there was not one conclusive 
study on the health risks of smoking, a large body of evidence demonstrated consistent 
harms of smoking, justifying the reaction by the Surgeon General. 26 Since then, there 
have been multiple public health initiatives to prevent smoking initiation and promote 
smoking cessation. The burden of disease caused by lung cancer in the United States is 
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just a fraction of the worldwide burden of disease, as many other countries have higher 
rates of smoking. 
In summary, the burden of suffering in the United States from lung cancer is 
substantial owing to its high incidence rate and its high mortality rate. Although the 
incidence rate oflung cancer is decreasing, it is doing so slowly and only in the male 
population.23 The causal relationship between cigarette smoking and lung cancer is 
apparent, and the burden of disease is carried mainly by cigarette smokers, and 
increasingly by women. 
Background on Caregivers of Patients with Lung Cancer (addendum to page 2) 
With increasing human longevity comes increasing needs for caregiving, 
particularly as it relates to caring for persons with chronic diseases such as cancer, which 
disproportionately affect older adults.27 It is estimated that there are 44.4 million 
caregivers in the U.S. today28 About half of all patients with lung cancer are diagnosed 
at advanced stages with a poor prognosis.29 Thirty-five percent of caregivers have said 
that taking care of the person they help rates a four or five on a five-point scale where 
five is very stressful, and a majority of caregivers reported that caregiving has resulted in 
less time for friends or family. 28 Therefore, in the specific case of caring for relatives 
with cancer, caregiver burden is substantial. Caregiving can affect mental and physical 
health, and caregivers who experience caregiving strain have a higher mortality rate over 
4 . d d . 30 a -year peno compare to non-caregtvers. 
The added stress of caregiving may play a role in a caregiver's motivation and 
ability to quit smoking. In a study by Carey et al., smokers who were successful at 
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quitting reported lower levels of perceived stress than those who were unsuccessful.31 
Therefore, caregivers may have a more difficult time achieving abstinence despite a 
potentially higher motivation. In addition, exposure to stressors has been shown to 
increase a person's desire to smoke/2 potentially complicating a caregiver's desire to quit 
after learning of a loved one's diagnosis oflung cancer. 
Depression may also moderate the relationship between caregiving and 
motivation to quit smoking. Caregivers have been shown to have a higher rate of 
depression than other adults, with some studies showing rates of depression as high as 
39% in caregivers of cancer patients.4 In a study of caregivers of cancer patients, Given 
et a!. showed that caregivers whose patients died early following diagnosis reported the 
highest depressive symptoms and caregivers of patients with cancer aged 45-54 reported 
higher levels of depression than any other age group.5 Caregivers who are adult children 
of patients with cancer report more depression than spouses. 5 In addition, caregivers are 
more likely to be depressed if they are employed.5 In another study, caregiving burden 
was a significant and direct correlate to depressive symptoms in caregivers of patients 
with lung cancer. 6 This suggests that depression among caregivers is related to the act of 
care giving itself and not just a close relationship with a patient with lung cancer. 
Interestingly, a study by Haukkala eta!. concluded that female smokers with depression 
were more likely to report a higher motivation to quit smoking.33 However, it is unclear 
whether this association remains true in the context of caregiving for a patient with lung 
cancer. 
In the specific case of caring for relatives with lung cancer, we hypothesize the 
added stress of caregiving may influence thoughts about quitting smoking in caregivers 
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who smoke. Many caregivers of patients with lung cancer smoke, and it is not known 
whether a family member or friend's diagnosis will motivate them to think about quitting 
smoking. This study represents a unique opportunity to assess thoughts about quitting 
smoking, a factor that may influence smoking cessation in a group of high risk 
individuals at a critical teachable moment. 
Smoking Behaviors of Patients or Relatives of Patients with Smoking-Related 
Diseases (addendum to page 2) 
A study by Goksel eta!. examined motivation to quit smoking among relatives of 
patients with serious smoking-related disorders. 16 In this study, researchers interviewed 
242 Turkish relatives of patients with smoking-related disorders to assess smoking habits 
and awareness of smoking as a potential cause of disease. Since the study population 
came entirely from Turkey, these findings may not be externally valid when applied to a 
United States population. Subjects were interviewed in the hospital while visiting their 
relative with a smoking-related disease, but recruitment methods were not specified. In 
addition, smoking variables were measured with questions such as, "Do you want to stop 
smoking?" which have not been validated as measures of motivation to quit smoking. 
Therefore, this study has a high potential for selection and measurement bias, in addition 
to having questionable external validity for a population in the United States. Although 
smoking prevalence was reported, it is likely not applicable across countries. The most 
interesting finding that may apply to the population of relatives of patients with lung 
cancer in the United States is that 7.2% of relatives reported that they had quit smoking 
after being influenced by the diseases oftheir relatives (the patients). 
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Sarna et a!. conducted a small study of 65 women with a recent diagnosis or 
recurrence oflung cancer.2 However, data on their relatives' smoking habits were 
included in the results and discussion. The recruitment process for the patients is not 
clear in the study, although it does state that the women participated in audiotaped 
interviews and completed self-report questionnaires over a 2-year period. Because the 
selection process for study participants is not known, there is a high potential for 
selection bias. In addition, the researchers only assessed the smoking behavior of 
relatives that were mentioned during the patient interview, suggesting that the 
measurement techniques for smoking behaviors in family members were not necessarily 
equal for all study participants. The study found that after the patient's diagnosis, 
smoking behavior changed in 26% of the subject's family and friends, with 7% of all 
husbands quitting smoking (vs. 31% who continued to smoke). This study lacked any 
verification of smoking status of the relatives, and the patients' reports of their smoking 
status may not be accurate. In addition, the study was small and the outcomes related to 
impact of diagnosis on the relatives' smoking status may not be reliable. It can be 
concluded, however, that many patients feel that their diagnosis of lung cancer has 
influenced the smoking behavior of some of their relatives, suggesting that this time 
period could be influential for smoking cessation interventions. 
The Teachable Moment Concept (addendum to page 2) 
The term teachable moment typically refers to a period of time in a person's life 
characterized by an event or transition that motivates them to improve a health 
behavior34 A health care provider can capitalize on such a moment and help guide the 
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person through the behavior change, or perhaps inspire them further to make the change. 
Since a substantial number of adverse health outcomes are associated with smoking 
cigarettes/5 the diagnosis of a smoking-related disease in a patient or family member 
could trigger a smoker to desire to change their smoking behaviors. The teachable 
moment concept is commonly applied to smoking cessation in the context of a lung 
cancer diagnosis for both the patient and their family members. Timing interventions to 
occur during a teachable moment can increase the effectiveness of the intervention. 
Typical moments of intervention for smoking cessation include clinic visits for acute 
illness, notification of abnormal test results, pregnancy, hospitalization, and disease 
d. . 34 tagnosts. 
In 2003, McBride published a systematic review article that attempted to outline 
the conceptual elements that underlie a teachable moment.34 Some of the important 
elements identified were the extent to which the event (I) increases perception of 
personal risk, (2) prompts an emotional response and, (3) redefines a self-concept or 
social role. The greater the degree to which an event influences all three of these 
domains, the greater the chance behavioral change will occur. In addition, an effective 
and optimally timed intervention may enhance the influence of an event on these 
domains. 
McBride postulates that the cognitive response to an event (i.e. the three domains 
listed above) precedes the direct precursors to change: motivation to quit smoking, skills 
acquisition, and self-efficacy. These precursors then increase the chances of achieving 
smoking cessation. In our study, our primary outcome is thoughts about quitting 
smoking, which attempts to measure a direct precursor to change. The conceptual 
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elements (or domains) of the teachable moment model theoretically will lead to more 
thoughts about quitting, which will then increase the likelihood of smoking cessation. 
We examine the association between thoughts about quitting, and theoretically future 
smoking cessation, and caregiving status. 
The Transtheoretical Model (addendum to page 2) 
In the late 1970's and early 1980's, researchers sought a comprehensive model of 
change that could explain behavior change for a wide variation of behaviors. To 
accomplish this, a researcher named Prochaska identified I 0 global processes of change 
(two examples being "conditional stimuli" and "consciousness raising"). Then, 
Prochaska and others compared the processes used by smokers quitting on their own with 
those used by smokers in treatment programs to create a comprehensive and universal 
pattern of behavior change.36 Eventually, five stages of change were outlined. These 
include37 : 
I. Pre-contemplation: No intent to change the behavior in the near future. 
2. Contemplation: Recognition of the problem and intent to change within the next 6 
months. Concurrent recognition of the costs of the change. 
3. Preparation: Intent to change in the next 30 days. Completion of pre-action steps. 
4. Action: Implementation of the change (for less than 6 months). 
5. Maintenance: Consolidation of behaviors initiated in action stage and prevention 
of relapse. 
Our study does not directly examine stages of change using this model. However, 
thoughts about quitting smoking are likely correlated with more advanced stages of 
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change. A relative who has thought very much about quitting would likely be in the 
contemplation or preparation stage of change. Stage o~ change has been shown to be 
associated with future success at smoking cessation. 37 Therefore, increased thoughts 
about quitting smoking may also be predictive of future smoking cessation. 
Specific Aims of the Research Paper (addendum to page 3) 
We ask: are caregiving relatives of patients with lung cancer more likely to be 
stressed and have high levels of depressive symptoms than non-caregiving relatives? Do 
these factors moder~te a caregiver's thoughts about quitting smoking? The specific aims 
of this investigation are: 
l. To determine if caregiving relatives are more likely than non-caregiving relatives 
to report the following psychological states: 
a. Stress 
b. Depressive symptoms 
2. To determine if care giving relatives of patients with lung cancer are more or less 
likely than non-caregiving relatives to have thought about quitting since their 
loved one's diagnosis. 
3. To determine if the relationships of caregiving to thoughts about quitting smoking 
is moderated by stress and depressive symptoms. 
The original grant is funded by the National Cancer Institute (grant 
#UOlCA92622, Principal Investigator: Lori Bastian, MD), although these specific aims 
were not listed in the grant application. 
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Moderators vs. Mediators (addendum to page 3) 
We examine the role of moderators in the relationship between caregiving status 
and thoughts about quitting smoking. Variables such as stress and depression could 
potentially moderate the relationship between the independent and dependent variables. 
The distinction between moderators and mediators is outlined below, as originally 
elucidated in a 1986 article by Baron and Kenny.38 
A moderator is a variable that affects the strength or direction of the relationship 
between the independent and dependent variables. As Baron and Kenny describe, 
"moderation implies that the causal relation between two variables changes as a function 
of the moderator variable" (pg 1174). Mediators, however, intervene between the 
independent and dependent variable and account for the relation between the independent 
and dependent variables. "Moderators specify when certain effects will hold, mediators 
speak to how or why such effects occur" (pg 1176). In order for a variable to be 
considered a mediator, there must not be a significant relation between the independent 
and dependent variable when the mediator pathways are controlled for (i.e., when 
controlling for the effect of independent variable on the mediator, and the effect of the 
mediator on the dependent variable). Research involving mediators typically is more 
interested in the mechanism of effect, rather than the independent variables themselves. 
However, research involving moderators has a greater interest in the role of the 
independent variable. 
In the specific case of caregivers in this study, we examine whether stress and 
depression change the magnitude or direction of thoughts about quitting smoking. It is 
necessary to predict how the effect of caregiver status varies as a function of stress level 
25 
Tracy Rose - Master's Paper 
or level of depressive symptoms before data analysis38. We hypothesize that caregivers 
with high levels of stress and depressive symptoms will have fewer thoughts about 
quitting smoking than caregivers with lower levels of stress and depressive symptoms. 
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Addendum to Methods (page 3) 
Methods for Systematic Literature Search 
We searched Medline/Pubmed database (June 1987 to February 2008) using the 
following keywords: "caregiv*" AND "lung cancer" for articles on caregivers of patients 
with lung cancer, "caregiv*" AND "smoking" for articles on smoking habits of 
caregivers, and "caregiv*" AND "depression" AND "cancer" for articles on depression 
and depressive symptoms in caregivers of cancer patients. We reviewed abstracts for all 
citations in peer-reviewed journals and included original research articles of all types 
except case reports and case series. We excluded the following: studies with study 
populations that did not consist of caregivers, relatives of patients with cancer, or 
smokers, and studies without discussion of relevant outcomes in caregivers, relatives of 
patients with cancer, or smokers. 
Our initial search yielded 76 articles on caregivers of patients with lung cancer, 68 
of which were excluded, 142 articles on smoking habits of caregivers, 136 of which were 
excluded, and 157 articles on depressive symptoms in caregivers of cancer patients, 139 
of which were excluded. The remaining 32 articles were reviewed for relevance and 
quality using a 15-point evidence grading system. A maximum of3 points was awarded 
in each of the five following categories: relevance of study population, study design, 
presence of a control group, size of study population, and balance of the study population 
(i.e. how well the study population represents the US population). An additional 595 
articles from supplementary searches and hand searches of reference lists were evaluated; 
12 met eligibility criteria and were graded for evidence quality. Article quality was 
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categorized as poor (score 0-5), fair (6-10), and good (11-15). Twenty-eight articles were 
rated fair, and 16 articles were rated good. 
Statistical Analysis Approach 
Multivariate analysis was done using logistic regression models to test whether 
thoughts about quitting was associated with caregiver status. This is a method for 
assessing the relationship between the independent variable (caregiver status), and the 
probability of the occurrence of the outcome (thoughts about quitting), adjusted for other 
variables (age, gender, race, employment status, perceived stress, and depression). Tills 
is the preferred method of modeling when the outcome is dichotomous. Since our study 
focuses on caregiver status, we used the logistic regression model to focus on one study 
factor, adjusted for confounders. 
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Addendum to Discussion 
Race and Motivation to Quit Smoking (addendum to page 9) 
There was no association between race and thoughts about quitting smoking in 
our study. However, we did find that black relatives were more likely to consider 
themselves caregivers than other relatives. This finding could reflect that black patients 
are more likely to receive care in their homes, rather than in a facility or from an 
organization. However, this finding could also be a reflection ofthe fact that the 
caregiver variable was a self-report variable, and black relatives may have been more 
likely to report themselves as caregivers, even if they did not provide the patient with a 
large amount of care. 
Since black relatives were more likely to consider themselves caregivers than 
other relatives, interventions must consider the influence of race on effectiveness. 
Specifically, black caregivers may be more prone to depression than other caregivers,39 
and this should be taken into account when designing a smoking cessation intervention 
for the caregiver population. 
Gender and Motivation to Quit Smoking (addendum to page 9) 
Other than caregiver status, gender was the only variable significantly associated 
with thoughts about quitting with an odds ratio of 1.58 (1.05-2.36) after adjusting for age, 
race, education, perceived stress, and depression. Therefore, relatives who were women 
had a more thoughts about quitting than men. Women are also more likely to be 
caregivers than men. Therefore, interventions to target caregivers would likely reach 
more women than men, and since women have more thoughts about quitting, this could 
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increase the effectiveness of caregiver smoking cessation interventions. However, 
McBride et a!. did not find a significant difference in desire to quit smoking between 
male and female relatives of patients with lung cancer. 1 Further research will be needed 
to assess whether women truly have more thoughts about quitting smoking after a loved 
one's diagnosis oflung cancer. 
The association between being a woman and thoughts about quitting may be 
related to the overall higher impact of a diagnosis of lung cancer on women than on men. 
For example, one study showed that independently of their role as patient or spouse, 
women consistently report more distress than men after a diagnosis of cancer.40 
Therefore, if a woman is either a caregiver or a patient with cancer, she is more likely to 
be impacted by the diagnosis than her partner. However, this does not necessarily 
suggest that women will be more successful at smoking cessation than their male 
counterparts. If women are more impacted by a diagnosis in ways other than motivation 
to quit smoking, emotional changes and adjustments could hinder their smoking cessation 
attempts. 
In addition, gender differences may have implications for the success of smoking 
cessation interventions. Some studies have shown that women respond better to 
proactive interventions in which a counselor initiates phone calls about smoking 
cessation.41 It could be suggested that caregivers may respond better to proactive 
interventions as well, since they are dealing with many life changes and a more intrusive 
and proactive intervention may be necessary to support them. 
Depression and its Implications for Smoking Cessation (addendum to page 10) 
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The prevalence of depression has been repeatedly shown to be higher among 
caregivers of cancer patients than among others in the population.4' 42 Additionally, the 
prevalence of depression among smokers is higher than in the general population7 ' 21 
Therefore, it is not surprising that our study showed that smokers who have a relative 
with lung cancer have very high rates of depressive symptoms, and that this rate was even 
higher for the subset of relatives that are also caregivers. Caregivers who smoke could 
potentially have the additive risks of smoking-associated depression and caregiving-
associated depression. Depression may also affect their ability to adequately perform 
their caregiver duties and their ability to achieve abstinence from smoking. 
Caregiving and depression. Our study found that over half of caregivers had a 
mean CES-D score of greater than 10, suggesting that a majority of caregivers have 
clinically significant symptoms of depression. The implications of this finding for the 
overall health of caregivers are significant. A systematic review on the mortality of 
depression examined the effect of depression on long-term mortality (over 5 to 40 
years) 43 It showed that although the studies linking depression to early death are poorly 
controlled and of questionable quality, they suggest that depression substantially 
increases the risk of death, especially death by unnatural causes and cardiovascular 
disease. Other studies have shown that caregivers who experience caregiving strain have 
an increased risk of dying over four years compared with non-caregivers30 and female 
caregivers have an increased risk of cardiovascular disease when caring for a spouse 
compared to female non-caregivers.44 Depression may play a role in the increased short-
term mortality of caregivers, but likely the experience of caregiving independently 
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increases mortality risk. Therefore, the health implications for caregivers who are 
depressed are substantial. 
The issue of how to address depression in the caregiver population remains 
unsolved. A few studies evaluated interventions to decrease depressive symptoms in the 
caregiver population and had disappointing results.42• 45 However, these studies were 
mainly nursing interventions and did not examine many possibilities for treatment of 
depression. One study whose intervention was a long-term, comprehensive support 
program had favorable results and the treatment group was substantially less depressed 
than the control group at 1 year.46 Perhaps a combination of long-term support therapy 
and medications may be an excellent option for caregivers with depression, and certain 
antidepressants may even aid in smoking cessation. 
Smoking and depression. Since both the caregivers and non-caregivers in our 
study had high levels of depressive symptoms, it is important to examine how depression 
may impact ability to quit and abstain from smoking in the future. Since our study is 
based on baseline data from a smoking cessation intervention study, it will be possible to 
later assess if relatives with high rates of depression are less successful at quitting 
smoking. However, the results of the intervention must be interpreted in the context of 
depression which may limit the effectiveness of a smoking cessation intervention. 
The demonstrated effect of depression and history of depression has been mixed 
in past studies. Multiple studies have shown that depression is correlated with difficulty 
quitting smoking.7• 47-50 Depressed people have been shown to relapse more quickly after 
quitting smoking, 19 and people with a history of depression are more likely to relapse in 
the first week following cessation. 51 However, other studies have failed to replicate these 
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findings. 52• 53 A 2003 meta-analysis ofl5 smoking cessation studies failed to find an 
association between depression and relapses4 However, this meta-analysis included 
several studies that used antidepressant medications as the intervention. This could have 
masked the effects of depression on quitting smoking. Difficulties in quitting may be 
present for depressed smokers with other interventions other than antidepressant therapy. 
These findings might suggest that antidepressants as a viable option for relatives 
of patients with lung cancer that are trying to quit smoking. In one randomized, 
intervention study, the mean CES-D for participants randomized to the paroxetine group 
significantly declined during treatments2 However, the mean CES-D of the participants 
at the start of the study was well below the mean score in our study, perhaps suggesting 
that relatives of patients with lung cancer may not react similarly to a paroxetine 
intervention. 
Smoking cessation also has the potential to trigger a depressive episode. 7 
Therefore, close support and observation of caregivers who attempt to quit smoking is 
likely necessary. In addition, depression related to the diagnosis of lung cancer in a 
family member may worsen over time as the patient's condition deteriorates. Therefore, 
in a population already prone to depression, relatives of patients with lung cancer should 
be closely monitored and offered substantial support throughout the cessation process. 
Research also suggests that caregiver depression is a risk factor for chronic bereavement 
depression in the futuress. 56 Therefore, caregiver support should extend past the death of 
the patient with lung cancer and address grief and bereavement. 
Stress, Caregiving, and Smoking Cessation (addendum to page 10) 
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Our study showed that caregivers had higher levels of stress than non-caregivers, 
which is consistent with previous research3 · 5 Our study also showed that high levels of 
stress were associated with more thoughts about quitting smoking. This finding could 
imply that thinking about quitting increases a relative's stress level. A previous 
longitudinal study of smokers found that people who failed to quit smoking had 
persistently high levels of stress. 57 Those who succeeded in quitting smoking had stress 
levels that dropped precipitously throughout the study. In addition, relapses in smoking 
were associated high stress levels, although the cause and effect relationship of this 
association cannot be inferred. It could be that stress triggers relapse in smokers who 
have recently quit. This would suggest that family members who have achieved smoking 
cessation should receive support at the time of their relative's death in order to maintain 
abstinence. 
Ng eta!. conducted an interesting study in 2003 on the relationship between 
perceived stress and health behaviors in a sample of working adults in the United 
States.15 The study was a cross-sectional study of employees at worksites in the 
Minneapolis-St. Paul, Minnesota area. 12,110 people completed the survey, although 
only about one third of worksites that were approached agreed to participate in the study. 
Since many worksites opted out of participation and the characteristics of employees at 
worksites who opted out may be different from those who participated, there is moderate 
potential for selection bias in this study. In addition, all variables were self-reported, 
including demographics, perceived stress, smoking behavior, and plans to quit smoking. 
The perceived stress scale used in the study has been shown to be reliable and valid in 
similar populations. 58 However, the measures of smoking and confidence to quit 
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smoking have not been validated. Therefore, there is also moderate potential for 
measurement bias in this study. 
The study population was 92% white, and the majority had completed at least 
some post-high school education, possibly reflecting typical employees at the worksites 
that were sampled. The researchers found that higher levels of perceived stress were 
associated with being a current smoker. Among smokers, number of cigarettes smoked 
per day, recent quit attempts, and plans to quit were not related to stress. However, stress 
was related to a lower confidence in ability to quit smoking and lower confidence in 
ability to refrain from smoking when under stress. Similar to our study, the cross-
sectional design of this study does not shed light on whether smoking causes increased 
levels of perceived stress, or increased levels of perceived stress causes smoking. 
Overall, however, this study shows that there is an association between smoking and 
increased levels of perceived stress in the population of white, working adults. These 
findings may not be externally valid if applied to other populations, such as the 
populations of caregivers who are not working or younger smokers. Their findings 
suggest that although our population of caregivers has higher levels of thoughts about 
quitting, they may have lower confidence in ability to quit smoking and may have 
difficulty refraining from smoking when under stress. Therefore, support and guidance 
through the smoking cessation process becomes important for those who have high levels 
of perceived stress, which our study shows includes the caregiver population of patients 
with lung cancer. 
Deeper Comparison to McBride et al. (addendum to page 10) 
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In 2003, McBride et a!. published a cross-sectional study of relatives of patients 
with lung cancer and assessed the relationship between depression, distress, and 
motivation for smoking cessation. 1 121 relatives who were current or former smokers 
were identified from 62 patients in the Duke Thoracic Clinic's intake database; 97 of 
these relatives completed the survey, and 66 were current smokers. Relatives and 
patients could choose not to complete the survey. 76% of patients agreed to complete the 
survey, and of those, 73% gave consent for researchers to contact at least one relative. 
Therefore, there is moderate potential for selection bias because those not completing the 
survey may be different from those that did. Validated measures were used to assess 
distress and relationship factors among relatives. 
The relatives in the study population were mostly immediate relatives of the 
patient, 61% female, and had an average age of 45. The majority of relatives lived within 
an hour's drive of the patient, suggesting that this population of relatives may have a 
closer relationship with the patients than other groups of relatives. 78% of relatives had a 
high desire to quit smoking and 79% reported that their relative's diagnosis increased 
their intentions to quit. Increased intentions to quit were more likely among older 
relatives, immediate family members, and those who reported more avoidant thinking or 
depression. 
Patients and relatives who chose not to participate in this study may have lower 
motivation to quit smoking than the participants, or may have less distress following the 
diagnosis oflung cancer. In addition, the sample size in this study was small, possibly 
limiting subgroup analyses and the power of the multivariate model. Due to this study's 
cross-sectional design, the cause and effect relationship between distress and intentions to 
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quit cannot be established. Our study was in agreement with the study by McBride et a!. 
and both showed that increased levels of distress (in our case, this was measured as 
perceived stress) were associated with increased thoughts about quitting smoking. 
However, the limitations of the cross-sectional design exist in both studies and increased 
desire to quit smoking may be contributing to relatives' distress, or vice versa. In 
addition, the study by McBride et a!. did not assess caregiver status, and therefore cannot 
be directly compared to our study results. The McBride et a!. article may not apply to 
relatives of patients with other types of smoking-related disease, or relatives that do not 
live within an hour of the patient with lung cancer. 
Analysis of Research Design (addendum to page 12) 
The data and results included in this paper come from a secondary data analysis 
on a baseline survey from a smoking cessation intervention trial. Advantages to doing 
research using secondary analyses of survey data include timeliness (as the data have 
already been collected), and lower cost (essentially creating multiple studies from one 
randomized trial). However, there are also disadvantages to performing secondary data 
analyses. For example, in this study, the survey was designed to assess important 
baseline factors in a smoking cessation intervention study. Therefore, important factors 
may not have been assessed to the degree preferred for the purposes of a secondary data 
analysis. For example, our study concentrates on the association between caregiving and 
thoughts about quitting smoking. If the survey had been designed to study this 
association, more questions may have been added that deal with caregiver burden, 
perceived stress, and quality of relationship. In addition, the context of the intervention 
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study must be taken into account when interpreting results of a secondary data analysis of 
the baseline survey. For example, this group of relatives all agreed to participate in a 
smoking cessation trial, suggesting that they are a very motivated group of people when it 
comes to smoking cessation. 
It is important in a cross-sectional research study that the research question is 
well-defined prior to the beginning of data analysis. This can help prevent data-dredging 
where researchers explore the data for significant associations and then design a study to 
explore it. This technique can lead to incorrect conclusions as associations may be 
related to a large number of variables instead of true associations. 
Other limitations of the cross-sectional survey design include the potential for 
bias due to non-response to the survey, or non-response to specific items on the survey. 
In our specific survey, relatives of patients with lung cancer could have chosen not to 
participate for reasons that may affect the results. For example, if a caregiver had 
demanding caregiving tasks or the patient was substantially ill, he or she may have 
chosen not to participate in the survey. This could have selected for caregivers that are 
less stressed and more able to devote time to a survey, possibly biasing the results. In 
addition, since the survey conducted was a telephone survey, relatives of patients with 
lung cancer without access to a telephone were excluded, potentially biasing the study 
population toward a more affluent population. 
One of the main assumptions of this study is that increased thoughts about 
quitting can potentially lead to increased rates of smoking cessation among caregiving 
relatives of patients with lung cancer. However, this assumption may not hold true, or 
may only hold true for certain interventions. It has been shown that plans to quit 
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smoking are associated with future quit attempts. 59 A study by Hennrikus eta!. in 1995 
was a 2-year prospective study that showed that intention to quit was a powerful and 
consistent predictor of participation in a smoking cessation intervention, quit attempts, 
and smoking cessation. In addition, the number of quit attempts that lasted longer than 
24 hours in the past year was predictive of future cessation success.60 Another finding of 
this study was that the process of smoking cessation, including intention to quit and stage 
of change, is a fluid and dynamic process, with subjects changing their intentions and 
opinions towards smoking cessation. The generalizability of this study was somewhat 
limited, as the study population did not adequately represent ethnic minorities and 
subjects came from one worksite. Nevertheless, it is reasonable to conclude that in 
working adult populations such as the one in this study, intention to quit is associated 
with future cessation. However, the question remains whether such associations will hold 
true in the caregiver population, which may have difficulties with cessation despite high 
motivation. 
The Next Step: Intervention (addendum to page 12) 
The majority of smokers in the United States who have quit smoking have done 
so without formal treatment programs.61 Therefore, it has been assumed in some cases 
that the motivation to quit smoking must come from the individual and that self-directed 
interventions can be successful. However, this assumption may not be true for all 
populations, especially populations that require an increased level of support such as a 
population of relatives of patients with lung cancer. Instead, this population may require 
a stronger, more proactive intervention. 
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Our study is an analysis ofbaseline survey data from a smoking cessation 
randomized intervention study for relatives of patients with lung cancer. The 
intervention designed for the intervention study includes telephone-based coping skills 
training. With family members, and especially caregivers, of patients with lung cancer 
known to have high rates of stress and depression as well as be in the process of going 
through major life change after the diagnosis oflung cancer in a loved one, a mechanism 
for dealing with these issues may improve the effectiveness of smoking cessation 
attempts. Caregivers will likely need to address stress and depression within a successful 
mechanism for smoking cessation. An intervention using a combination of motivational 
interviewing and the five A's (ask, advise, assess, assist, arrange follow-up) was 
successful in head and neck cancer patients, 62 but it is not know how well this would 
work in caregivers of cancer patients. 
Pharmacotherapeutic options for smoking cessation include nicotine replacement 
therapy (available in a gum, patch, inhaler, nasal spray, and lozenge), bupropion, 
varenicline, nortriptyline, clonidine, and combination therapy.63 Pharmacological 
treatment may be a good option for the caregiver population since they would be able to 
respond to cravings and withdrawal symptoms appropriately and quickly, without having 
to consult with a cessation counselor. However, many of the nicotine replacement 
therapies are slower-acting than smoking a cigarette, and could potentially fail to provide 
caregivers with the relief that they seek during cravings. 
Specific considerations for caregivers of patients with lung cancer must be taken 
into account. For example, if the patient with lung cancer continues to smoke, this could 
influence the ability of the caregiver to quit. In addition, the total number of smokers in 
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the house could impact the effectiveness of an intervention targeted solely at the 
caregiver. A large study recently published in the New England Journal of Medicine 
found that social networks were very important for success at smoking cessation. 64 The 
data were based on the population from the Framingham Heart Study, and contacts 
between people in the study were assessed. They found that smoking cessation by a 
spouse decreased a person's chances of smoking by 67% (95% CI 59 to 73). Smoking 
cessation by other contacts, such as siblings, friends, and coworkers, also significantly 
decreased a person's chance of smoking. These findings have significant implications for 
cessation interventions, and suggest that interventions should be targeted to groups or 
cohorts of smokers that live or work together. 
One of our study's strengths is that the patients with lung cancer were responsible 
for illuminating a list of relatives who smoke. This method has been shown in the past to 
be an effective way to reach a large number of smokers who may be at a teachable 
moment for smoking cessation. 65 A study by Schilling et al. in I 997 showed that most 
patients with lung cancer were willing and able to outline relatives that smoke and send 
them smoking cessation materials by mail. 65 Our study also found that patients with lung 
cancer were willing to outline relatives that smoke, as 82% of patients with lung cancer 
that completed our survey gave us permission to contact at least one relative that smokes. 
Further Discussion of Public Health Implications (addendum to page 12) 
Any intervention that aids smoking cessation has the potential for public health 
benefit. Caregivers represent a large and growing population that is highly motivated to 
quit smoking and has thought very much about quitting smoking since the diagnosis of 
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their loved one. The most public health benefit will emerge if interventions can be 
developed that are appropriate for caregivers, including addressing their higher rates of 
stress, depression, and time constraints. 
Designing smoking cessation interventions specific to caregivers would be a form 
oflung cancer prevention that could have immediate and important effects. The 
population of relatives of patients with lung cancer likely represents a very high risk 
group. Since many of these individuals may be related by blood to the patient with lung 
cancer, there may be a genetic component that makes them more prone to the effects of 
smoking on the development oflung cancer. Therefore, this population could also 
benefit a great deal from an effective smoking cessation intervention. 
The policy implications of a high prevalence of thoughts about quitting in the 
caregiver population are evident on a local scale. Hospitals and clinics could implement 
a routine screening program for caregivers that smoke. This program could screen for 
caregivers that are interested in quitting smoking, and could match them with an 
appropriate intervention. In addition, such a program could screen caregivers for mental 
health changes such as depression and increased stress. 
Caregivers of patients with lung cancer have high levels of thoughts about 
quitting smoking. Clinicians and public health workers can potentially harness these 
thoughts about quitting and help caregivers participate in smoking cessation 
interventions. 
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Addendum to Figures/Tables (Page 11) 
Table 4. 15 Point Evidence Grading System for Relevance and Qualitv 
Relevance Size of Represents 
of Study Control Study Study us Evidence 
Article Population Group Desi!!n Population Population Total Grade 
Anda RF et al. 3 3 3 3 3 15 Good 
Bakas T et al. 3 0 1 2 2 8 Fair 
Braun Metal. 3 1 1 2 2 9 Fair 
Carey MP et al. 2 3 3 3 2 13 Good 
Cohen Setal. 2 0 3 3 2 10 Fair 
Davis LL et al. 2 0 3 1 2 8 Fair 
Dijkstra A et al. 2 2 3 3 2 12 Good 
Drentea P et al. 2 0 1 3 2 8 Fair 
Etzel CJ et al. 3 3 3 3 2 14 Good 
Fuller-Jonap F et al. 2 3 1 2 1 9 Fair 
Gallant MP et al. 2 3 1 3 2 11 Good 
Given Bet al. 3 0 2 2 2 9 Fair 
Glassman AH et al. 2 3 1 3 3 12 Good 
Glassman AH et al. 3 3 3 2 1 12 Good 
Graham AL et al. 2 3 1 3 2 11 Good 
Grov EK et al. 3 2 1 2 2 10 Fair 
Grov EK et al. 3 0 1 2 2 8 Fair 
Grunfeld E et al. 3 1 3 2 2 11 Good 
Hagedoorn M et al. 1 1 3 3 2 10 Fair 
Haley WE et al. 3 0 1 2 2 8 Fair 
Haley WE et al. 3 2 1 2 2 10 Fair 
Haukkala A et al. 2 1 1 3 2 9 Fair 
Helgason AR et al. 2 2 3 3 2 12 Good 
Hibbard JH 2 0 3 2 1 8 Fair 
Kim Yet al. 3 0 1 2 2 8 Fair 
Kinnunen T et al. 2 3 3 3 2 13 Good 
Kozachik SL et al. 3 3 3 2 2 13 Good 
Kurtz MEet al. 3 3 3 4 2 15 Good 
Kviz FJ et al. 1 0 3 3 2 9 Fair 
LeeS et al. 2 3 3 3 2 13 Good 
Manning BK et al. 2 1 3 3 1 10 Fair 
McBride CM et al. 1 0 1 2 2 6 Fair 
McCallum T J et al. 2 3 1 1 1 8 Fair 
Mystakidou K et al. 3 0 1 2 2 8 Fair 
AARP 2 0 1 3 3 9 Fair 
Ng DM etal. 1 2 1 2 2 8 Fair 
Nijboer C et al. 3 1 2 2 2 10 Fair 
PayneS et al. 3 0 1 1 2 7 Fair 
Perkins KA et al. 2 3 2 1 2 10 Fair 
Raherison C et al. 2 0 3 3 2 10 Fair 
Schulz Ret al. 2 3 3 3 2 13 Good 
Schumacher KL et al. 3 0 1 2 2 8 Fair 
Sheahan SL et al. 2 0 1 3 2 8 Fair 
Solak ZA et al. 2 3 3 1 2 11 Good 
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Table 5. Survey questions to assess outcomes and measures . 
Variable/Category Survey Question or Measurement Tool 
Outcome 
Prevalence of thoughts about quitting 
Independent Variable 
Caregiver status 
Other Variables 
Depressive symptoms 
Stress 
Closeness Scale 
Conflict Scale 
Smoking history 
Quit attempt history 
Nicotine dependence 
"Since you found out your family member has lung 
cancer, how much have you thought about quitting?" 
"Do you consider yourself to be one of the main people 
caring for the patient on a day to day basis?" 
Short form (10-item) CES-D scale 
"Since you learned your family member has lung 
cancer. how often have you felt difficulties were piling 
up so high that you could not overcome them?" (scale 
of1 to4) 
"You feel that your relative and you have a relationship 
that is closer than most." AND "Your relative 
understands what you value in life." AND "Your relative 
is someone that you can really talk with about the 
things that are important to you." 
"You feel that your relative and you argue more than 
you would like." AND "Your relative accepts you just as 
you are." AND "Your relative often criticizes you." 
"Have you smoked at least 100 cigarettes in your 
lifetime?" AND "How many cigarettes have you 
smoked in the past 7 days?" 
"Have you ever made a serious quit attempt and 
stayed off cigarettes for at least 24 hours?" AND "How 
many serious quit attempts of at least 24 hours have 
you ever made in the past?" AND "What has been the 
longest period of time that you have ever stayed off 
cigarettes?" 
"How long after waking do you wait before having your 
first cigarette? (in minutest 
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Table 6. Characteristics of the Study Participants by Caregiver Status (n = 496) 
Caregivers Non-caregivers 
All participants (n=178) (n=318) 
Mean( S.D.) or 
Characteristics % Mean( S.D.) or% Mean(S.D.) or% p value 
Demographics 
Age (mean) 46.9 (12.8) 46.7 (12.5) 47.0 (12.9) 0.79* 
Sex, % female 58.5 62.4 56.3 0.19 
Race, % black 12.0 16.4 9.5 0.03 
High school education or less, % 39.5 43.8 37.1 0.14 
Employed,% 67.3 61.2 70.7 0.03 
Married or living as married, % 71.0 75.3 68.6 0.11 
Relationship factors 
Relationship to patient, % immediate 
family 38.1 67.4 21.7 <0.001 
Closeness scale (mean out of 12) 9.5 (2.2) 10.4(1.8) 9.1 (2.2) <0.001* 
Conflict scale (mean out of 12) 2.2 (2.0) 2.2 (2.1) 2.1 (2.0) 0.61* 
Lives with patient, % 15.8 41.0 1.6 <0.001 
Calls patient at least weekly, % 74.4 95.5 62.6 <0.001 
Patient factors 
Diagnosis of late stage of lung cancer, 
% 60.9 59,0 62.0 0.52 
Smoking factors 
Cigarettes per day (mean) 19.3 (11.3) 19.0 (11.9) 19.4 (1 0.9) 0.73* 
Number of quit attempts (mean) 6.7 (14.7) 5.5 (11.7) 7.3 (16.2) 0.19* 
Time to first cigarette <30m ins, .% 75.0 71.2 77.0 0.15 
Distress factors 
Stress, % stressed most of the time 14.2 21.5 10.2 0.001 
Reports history of depression, % 46.2 53.9 41.8 0.009 
Depressive symptoms (mean CES-D 
score out of 30) 10.6 (6.9) 11.6 (7.0) 10.0 (6.8) 0.01 
Outcome factors 
Hioh levels of thouqhts of quittino, % 71.0 78.7 66.7 0.005 
*p values for Student's T test. All other p values for Pearson chi-square test. 
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